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p7> ARSTRACr 

Altai! biro suuiCoruJuL-uK A-vioe havjiis! Ullprcivtii o/rL-rat- 
II It tBristKs litil J J !i n 1 1 1 1] IS! fiiin issft c 

( <.t,h -ilbniibif 01 ivt 3 I riatdnoaLlavsMil Mnie 
iuKi ill!, m (. ;ix<-i ihi IJ uh irate 

.1 IS uwsfcd bv a ijutlcr ]awr 2. [fac ihw film tratHtsswr 3 
JOcDicd i>o ibjs bufier jAVcr 2 hx-: h ix.JvorvsSallioc stniicoii- 

vjcliK,V.s a! Jcasl .i smctni mlridc CUu unu iirulecis the lliiu 
ft)in : [jrjHistor 3 Jroui contammsiion hy aiwiu oiCtsJs sucb as 

tranK)M<ir i< h^im tin fcjtooit; fidd aeatod hv iiXfui?j;(f alluib 




Patent Application rublication Mar. 14, 2tW2 SJn^t 1 of 3 



US2OO2/<K0O188A1 




Patent Appikation Publication M«r. 1 4, 2002 Sheet 2 of 3 



US 2002/0030188 \l 



FIG. 2 



7S 



3a 



10 



--ill: 



FIG. 3 



3a 



\ 



\^ i .! 



Patent Appiication Publkation IVIar. 14, 2002 Sheet 3 of 3 



L'S 2002/0030188 M 




US2fK)2.TO)18SAl 



1 



Mar. 14, 2002 



HACXrjROUND Of TVli: JXVKN-nON 

crvHUii, ciisiiiiiv paiKi '.n inc ijKtr. M^jrc parlicuiaiiy, it relates 
10 a Itun ijkij s«rui;o«!in:tt)f mviiin umju; or<iu!arv skw as 
ri sytedKlK aiul tPKJt f)V Jtnv ccrosiccsiure priu;cs.SEs 
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JiL tbt c^ 




insiiJahri!; sulKtralt,, arn: 








T IP Ki ol ihv. iliUv..I> 




uartz siiljsrra 


tes ussd 


IB ibe jiasi. \vbcji a cfass 








tbc !l!5J! filra t 




t!x < 


iiwci I'V low teoipKf ricijrc- 
















1 b rt t iL : 11 lax'. 



Hoxij^Aoys- siliCDti acu! iiolvt^iys-talluie .stJitoa hove lies-}; 
Vscii. Howavct. tmro thii poiot of vicw oJ the ^^per,^lu>^ 
tiliiiacloiisSics t>! Ihu Ibin, Sjm taasisoi-s. i!o!Y<:rS'slailmt. 

SJUi»1I JS. SUlKllOl- to (ltt«)CptWll.S Mj!«ifl. K'l' tt'J* tCWifi, ux^ 

development of po5v«-)'s£aU!iic silicon Am Jihn naiisistorK 
niadvr bv low lemixratti/i; pvoot^ssw lKt:D Ik-iivs: 

fWlW NVbt)] p l>try^ulJ ii. ->!liJjri i-^ i a' m ii 
lavft o^ a thin iUfli IfftasisitM" formwl oo a ainss subsiraic. 

cnuiaiTOiwuDO caascfl i>v aikatt mculs .-wdi asaoriiuro ^Na > 
c'liotajnea 10 thK glass si]b.stj:t)B bus lx*ri i pjwiciti. PoJv- 
i.n st Ihi J. p 1 ^1 v,n'jii\i it> lU^il mUAl ^oi-inti 
nanon ihaa acooiTfaosis .^lUcoB. aori wsih polvcrvsiaUrac 



xykiift Micb t:i30l:.m;i;aUo[i lia 






iiri ihii 


5ft-r tiu^ viar clcn iie^ w 


runalijhljr of tho 




1 film 


iratis:wtor. J'or exatD^sic, si mj 


!kw mc ildiC ^ 






gste jiKuiauQ^ !ibi( (If a tl5i 


15 ttift! b-AOMS.10!- 






k I av vUStlCSvll Si^L WlKfi 








applied Ma an f»i)triljns tes 




he 












gale ifiMflafiiig hta m;ivcs Mid 


polafiws aniJ coii 








; iiHo filri; tracs, 




Li c 











oiiossphorus-eunlauiiug jfjass (I'SUj (ws a btifter iayct bas 
tjseii camtd out. liv th3S builer layer lieing tnt«tpofsc(l. ibc 
vciiica] iliBiuujn ot aJkali octai froni lbs gtiiwi subsuate 
tow ard ibe gala lusufaimu Jilni is saiporosscd ancJ contamj- 
nauoo (Ii lili; valt jjKuJalinH fiirn is p)x.-vtnliril. 

[<K)04] H«iw<=v«t, )i has Ix^wroi: ^^t^a.-- tbsl jo,vi p)i;vfc!iti]iii 
vsrb-i;K! niovcoKiit .>f sliiiJi tnt-1;J is aHt OTllkieoi. That Is. 
horj^ooial diflmion ol alkali metal inciudwl m Iftc ;i3ass 
sybs!r.<it.e n>K;tics tsue lo bia.s cii the rin'i'Loa voiuot. iroprcstitd 
on Ae Itau film bxRMSto!. aod alkaii Hietdioiis pdlari/c iiniJ 
coDccuiraic tocsliy. j-Mi electric lield is created local 
polarizati-:iii of ohar^es ot alkali mciat was, ajto itiis 
rfvcc-3oiy lias, aji sskoiiB affect on tne ttpt-raJiug iliafadKi-- 



wtics oi, rhi5 tbto nbii iraosiiswr. Is has become ciear tbat as 
li- \iho It) tht 1 fsKxlvoita^t Jvlo'^ cut f 
liie tl5io ifliji traiisistof oiidcnjo lluelsiatiDD^. U is sstremtlv 
tltfficuK to prevcct ihis, bonsoBta! Kiovemcm of uikah ujeta) 
to ibt: glass- Mitjsirast. I'ot lois waxoo, iO!' cxjmpk to U.S. 
Put No 5,.14y.4Sti a mctbtid for rctraMtts; Na tcom a i;k» 
substrate js ciLscloscd, However, this tnotlioJ is iwl alwav* 
prartitaJ bccaiiss it i;r6al3Y t!mitm«b'.;s Uie rtit:n! oi twins a 
kiw cc>!i s?Ias^ jxiti^trdto. 

SUMMARY OF rat; lK\^lNTI()N 

f0«05! Awrifeclv. il ifiaiiobicctcd tbt; iovcpiK.iiHisi.hx 
UK- t:o>t!lE)i! i}e»:c(.(>ed ^tixivt Miti p'OVidt; a tbin (tlssi soira- 
corvai;ci(>r':!c.vicc coiuptisini; a ihui Uta transistor forfnctlun 
^ ^li >■ s 1 s uKi a 1 ..kv-irit. Juki detail l ><- < r«tj't 

lit s<'n»jniaJ Ailusotio oi. iJkiib metitl m! Uie iJ:t.ss sobsiraie 
K-. eiiccbvciv and cbt-apiv prijvcutKd troiu advcrsdv affect- 
!ti!i the i.-.p«ratiDR c^:3lrRcl^^rls^^c,■■; of the thu) Itlni tr."iflijistor. 



imii>] 'h'. aciueve the o!»vt>oioiitxiQ«l object 


> .Mtcr 


ibttls ! it Jibs strti c du tot 1 \!vt, ttxr 


t1 .1)6 


iavoD:ion corDpi-i-si;* ,« ^ basic cnuwartrljuo a eiSN 


subsira;* 


ccmtaiDHit; .10 aiiab OKlal. k iiuilei bivt^i' ciiv 


in I, .he 


suliace 0! tbe lilas;- sutxsa-ase and a ibin ilSm 




i.ritoi«l ofi tiw buOer lavtr v.-itb a poivcn'stallujt 




(!ol;[ii' Uuii Ubii a.'^ Dii a-Lltvii, iaver. .As a cbai 




fcaturi.' 0! lll'j iilvtiilioi), llm !)iiilt.-.f i.tver rnc'ludcs 




I itnd^ bit! dud fjrotti. \hm Id ti t n 


I or bi rj 


iU XI Koiuc It K 1 ict ! a ) t hi^ tt 


iJitaiilca 


tMicl lotJittr istxi (f n) Jt litbii^li,. 


Wcicai, 


by locsuzcd aiK.ah uncial lon.'j, In oitc lorm yl ibe 


ruciit ! 


biC this libii nmisistor tias a bi)tii)t)i jiafc sbisctuj 




H gatc cic-cniioi,-, a gatf. tnsolaliosi bloa ami a setni 




laio Jiim tire siiriCTposat; in imlcr frotii the britfo 


tn. In this 


<;:(.<«, ibf; i*:)nic..>ndiic:if!r llui! (ilfli Iws <! chant 





lotaii&j dirci;iiv Jibovc (Jk gait ejf,ctt>idfc. b3glt ociictitti-aboo 

inipUfllJt^^ I t '1 tUlCt MfK. ^ ^ 1 I ft CM! 

Hod low ojrtwRirabon oiipunlv regions intuccitisctl nciwvcn 
!tie cbsjJOCTi rcfliiit) Jtfiil iliK liijib c(.inct)Krii£u)n ioipiirriv 
regions. Ilic iow concentratiofi iinpunrv rogioits sax 
sfocJdcct frofii a.n electric field torroir.s; m the ^hs.>. Mtbstf ale 
ov ittu bultet la:t3', .i'ttitj'abiv. (he state msiualiiiii aiot 
inc-ftidc-.s a sibujri minde laver and w sm^erposcd Wiia tbc 
^^^fc.r^>c nt'oot^) fi.. rctscai.. |i t-c J b^id'hc 
iiiui ttliEi 13-aosistoi, lo ttt.i.'i am, ilw tijiai ittsckosiss 01 tltii 
tiiutoaiiy.siipai-jX'Ked gale msalatiosi ftltn anu btilfev layer w 
over iOtl nm. llm buifcr hver js vjreJtirablv a cwti-laver 
stfociiin; Hiadj; tip ot a .stJmto oiK«» SJin and a sdKno oxi.de 
ritm. Jri a .spftctlic asnstjHctuJo, a p.'X<t oletifoiJe is iofitfcd 
wmneetcd to at Itasi a pan of tltc (hio CUra transistor and the 
Imii him .sfcin)Ci)ndyctf!t ticwe oan be usco 111 a dnvioji 
.STibsdralt; ot art aj;tivc inabix display -paiwi. 
[<W«7l £11 'b 1 u . ' \t .1 ipij^d 

beiwetn a f;kss. sobsb'aii: ano a tliio nioi traiKtstiif. Hits 
bufterliv..) n b i s r s ^ L I'n n 1 ^te. 

vertical msovcmeni of alkali niitai and thcT^bv suppresses 
ctmisnjinabiio oi tbe tate jiisubnoi; lilo3. Hac s>lic;io oitfuk 
tiim na.\ a jiot comiX!Ml loii, aotl by roiikuie its i]iii:1;sks5 
above 2f.i nm it ts pcwsible m subsiantsallv cotnpkttilw 
prM.0!^ lod hell, I ^assini, t*-' ij i Mv m 
adSutolK liLiutx! biro tr Vi t cf laui r tds 
fe^niplv Mb n ihd nti its truv 
fore. Because filoi stresses >n the siucon oxide bira are. 
^rsalifr tbaii m the siiti.-iDtuufnde IiIdi y. is piissinle to roaJ:e 
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tiw thiofciwss of ibe. bu-ffict Javttr as a whole l»rg,e and thereby 
ebciricaily MTjaralt Uie ihin 53ro iraiwistot from Die ffjass 
sotwisate, i? V making !b(r. shk-kocss oE the Swftc: Uyev at iensl 
uro it a possfole to eJectricafly shicJd (fae iUiu filtu 
ifarKLSlor Si\xa ibc gUss siifjMrat*. Thcrti'uw, ii i* ptiwibSe 
10 ifucU ibe Ittui SJio iraiKistiic ftoro aiiveffic aftttls nE aD 
ckcsric m-kl formed as a rcfiuli of !ioriffl>utBl cfOftisioiJ of 
<llkriii nwwJ imide tiie gJass iiibwrare. M :t rewill, it btODipcs 
ptiSN'iljk to mainfim; the rciiuMJity ami opctatiog cbioKUlcc- 
islk'S yf Itse thin (jlia trwissstor even when a gUss sabsttate 
ccioiainjjig alkali metal is iiwd. 

Burnt- DESCRIPTION Of THE DRAWINGS 
[(HWS] FUt. i is a sclwmaiic secitoiisl view of u first 
prcfecrwl CDiliotJiroeJil of a thin tjlra semfcoiwiuciot dcvicx. 
cu-'oitlbig lc> Jhc ujvcation; 

[<K»Oy] FIG. 2 is a schematic setiiooal view of a scctwd 
pretetr«f ecntioiSiitoem of a tWn Sioj semiconductor dtvict 
&ix'Onliiig lc> Ihc mvL'otioiL, 

[mmj FIG. i is a schemstic sscticinat view of a ihka 
pjffccral cojttttdimejit uf 3 ihin film st^miooinJudix device 

SlXOUlalfe '.{> lite OlVtQlLOIt MKt 

[<K>1J.] FIG. 4 B a sch^nsatic perspective view of an 
exaropli.' ff an atli'/s: nrniris Liquid crv>i.tl liiiipSs;' pnoc.} 
ssKrioibftil usioy K ihiji filoi soroicoodiiciordev'ict- jwonliug 
to Ilw feventkm. 

OETAil.EJ) DEsC;RIPT10N' op THl: 
I'RtFiiRRED EMBOMMliN I'S 
fWilJj J'rcfcijv,] tmi)<..dij]5c.nJs of tJw invention wi« how 
he dfsoribed iii ticinD wiib rcfuriitaic so ihi; .KP)txi[woyai£ 
drawiiigi., {■!<;. 1 i^hmvs a first prefcrfcd embodtmeut of « 
Sllin fUjn scojiauKluctor device ai^rnrdiog In Ibt iiiveniinn, 
/tDdisane-x-rioi;!;;; N^hereio a tliioSito tratisiSKo-ofNxitaOjlcl 
iype kivi of top ga!c sOTtliire is tVmtitfd 0!i a ^ass sutKifjiic. 
As shown in FIG. I. tbh xhiv lita sOTiivondiivWr device is 
fsade- iisiog ^ gijiss -;u!)sirale S. •:oi\t.Kb:io^ ah ji&aJi raela) 
H«b its Na. 'lit- ypiw siicfoct of tb;i !>ici^s salwMe 1 is 
coveted by .i !n)lli,f Saycr 2. A thin liim irausisiof 3 is itsnned 
on tb£:bt:fer Jr.yer 2. Titu thin Jilni liMi-ii^tor .■} :s o i\M eff.xi 
l!iii5is!oi bHvi.-jg :i :i)\vc)yst:!lli!ic wroicimibjctor ibin ftbii 4- 
t-'cusistiug of poijcTyslaiSitjc silicoii or ihe iikc ai art aciivt 
iaytjc j.lie thin .'Uai li-aosisior 3 lias, a t.>fi ,2'!lc slrijcfiwe, and 
a grtte f-icctoxif; <} k 'f.onotd hy pHtlenuog im a !;3tc- 
!n.sula£iiig fiini 5 on the jjoivcrysiallinc seiiijcoEdiwtor thin 
fiifM 4. As i. KfMh, n cbkoml ;Ci;ic.i; Cb is formed dsrccUy 
ijclciw the giite ckxirodc G with l.V, g;d;- ■iisalalioa: SJm 5 
tliotolictweetj. A .snwli Mwimt of a f'-ty-.is impwrity is 
diffused ioio itus dwrnwi rcgsoo Cb pari ;rl' the poJycrysfal- 
iiot .scoji«i)Kllici« liai! 6Jin 4 ibr {itresiiisid v,ilti< adii'.'*'- 
itie.ut. Aso-yrce ivgion S md a druirj tci^ioo i> inipregniited 
with an N-type impurity ai a tiigh tunccnuaijon M£ provided 
on. opposite sicle-joJ' lite ckSQiiet Mgitiio Ch. Ttie liiio iibn 
(riiiisi?cor 3 fsavijig CJXffitructioo is ctivtred whli :ir. 
iiiwriiiVir iasuiaiing filrii <i consistifijj of I'.SCi or ihe like. 
Ccoitact b(ij!:s H« fotmiid hi the toiei ioy^r iustdnlin^; 6Jiri (>, 
and ibntug!) ibc-st: contacl holes ioteniorincc-lioti eleetrodcf. 
7S. 713 a« ctccltieajly oonaceK-d to ibc source regioti S and 
ilic drum w|}jao U rcsiXicfivcSy. Jst tJii-s e^s.1n!plc m N-iypc 
iiT\])uri!y i.s injeclei! to foroi mi K-idiaiitKi type i'lhix 
Iramt-^itor 3, but of ixiucse the iuviMHioii is txA \mi\ad co tWs 
and can sian !>c appticd to k P-chaonel i>p* Slitn Giro 



[dOU] A* ii characieriKj.og ftatiire of litc itiweolion the 
Mh: layer 2 tod tides at Ims; a uilicon jittiidt: film, itotl 
jjfOJCLls the liiiii film traoM&tw3 fr<»ii alkali metal coiitami- 
r.atiot). Ihe silicofi uittidc film (SiNJ has a relatively fmc 
c<rmp(isti}c»i, .ioti l>y laidking its ihictiuiw ss Iwsl ?.0 ttm ii 
is iM9s.iWt-. to subsitaitUUv «i«pleiBly Wsick tbt wrtical 
upward tliff«.*ion of alkali luetals stiefa as Na cofaaiued in ihc 
glass Mitolrate 1. ^yw), fliis bitStr kyw 2 bas a ihidkotss 
swii t!)M 31 tao fii)!cld llic thiti 6Jin b-aoMStor J ficin an 
dectfic ftcld resailtiug frorn localroid alkali snclal io«i (Na'^) 
and the liltt. E'or eisampk the buffer layer 2 Ijas a two-Jayer 
5tMt:(it« towi« up of (he siiietm oiitidt film (SiN^) ami a 
siiiojti osidfc flirt! (SiO.I (iKiJ has a total thictaess of ai leaM 
lf>:> nra. 

[mU] Tlx. efcetnc Uiiii .•^dt.WbJg. ftt«!lki« of the biiflvr 
Liycr 2, vAiich is s. djaiActerizing fteuore tif tlie icfvciiSion, 
will now bv descrtl.x'd in more detail. When the ifiin iiku 
tfaosisior .'^ is t>ptia),(."d, lliett art lifflos wissn iiif cxtiinj^k a 
groutui pottfdlial (OV) is iinprcs.st;(j on tk- iit(.ffCOiioe.i;Lioo 
elcatode oti Uic sotircc region S sidt; and a positive bias 
voltage k iinpjX'iiwd on tbt inteccCDioeclioo ckaroik 7I> 
cotDiccied to ibi; dtaio Kigioii O. Wbei) tbifl iulul of Irixs is 
api>!iti} to toe device, Na* ior.s. which art po.sit.iv«j charges, 
are cxcltidt-d from lh<^ vicinity of iljc duiu region f> and 
fotw hofixontslly in ijic vkiiuly ijfflje «:.iitC(?. regioo S As 
a itsult, K.S fihowD )ti HC;. I, postfivt chargc-s (Na^l «io- 
«a Irate ixs this vicitjity tjf the source ftigioti S uear the 
sii trace oi' the giass suttsij-xle 1 mid n positive wgkjo S is 
formed. Mc-aHWhJic, in th« viiiiuity of ihs ikn'm rttiiiwt D 
near the surfaw of the gtaw .subsfratt. t, because liw cbaj^ic 
cfjuililirtuni brtiaks dtwo by aa amtiutil oonijspdoriiiig to Uie 
cxotjskw of the- Nsi"", a ncgnttve ccgitio !> i< formed. \o this 
way an electric ficfcl rc5suh«ig ™m kKalizatioii of Nit* furms 
in the vicbiity of file surfitoe of tire gias« s*il)«tM«c J. The 
opsmb'iig t'baractoristics ti£ the. tJiio film litowtstiM 3 tot 
adwjfscly affcotcd by Ihiseiecitk; ftfeld, sx-su1ti«g in liiictita- 
tiixt of SIS IJicoshoid voltage md iocrease of its jcakage 
cio-reo!. I'd avoid iiiLs, io this ioveoiion lit* biiffuc layei 3 is 
itttcqjostd be(we?;fl the tfiio lilni triUisisKir 3 ami the. glass 
substrate 1. BecJia<!a this btifler iaycr 2 bm s hvolayct 
sinicturt mode np of SiN, nixl SiO.; atid has ao aoDpfc 
IhickntKs, it .suhMHtiiiiiUy coflipletely shicklM the Uiin Sstoi 
traiisss(oi'3 from clcarie fiofcls formijii; to ihc ijhiss snhsiraie 
f . E'lirtlKJir.ore., [5ci;aust; ilw ftitfltr layer 2 iiKhufcs ajt -SiN.., 
tUiii, Usstiisiatiiiaiiy cotisplc-leiybloctevacctt:;!! tniivf-mct^i of 
Na in the samt way as in the rclsted art and thereby prevents 
ootiiaijiiojiioi! of (be; ^ate io.snUtisig iibn S. 
ptOf 5] Via. 1 xbovvs seeoiKl preferred KtiibtidioieuL oE a 
litiit {ihr. Kr>rosc07-.dtictor dsvice itcccifdiftff die iriventicm, 
aitd Ahrr-.yA so txataple of a l;or;ci;Tt gate .^trocnu'e . Tbe iias-ic 
stoii:f'!« it? tlie -SHOie :t.s ili-ji of itc; Biist ;!0;f«tre4 eoDbixb"- 
n3ci!f shown u) I'lG. 1. and coiTisptmdiiig parfs have been 
gi\'tri the .s;ime refijrencc numerafs to facilittiie anderslatid' 
m^, A-ri sltov^'H in MC. i a :h):i Sktt iraiisi^to: hi iias a 
hoitojn gate sUttotute wkctein a gale, electrode O itjiidc of 
raetiil or iht like, a jiste insulaiiu^x ftlfB 5 snd ii poJyerj'B- 
tJlLijie. seijiicondtiutor ibiii Gin? 4 sit: sap^tirtiwd m cmier 
ffcittt tijo bojioii!, The skin *X\m transistor "ia haviot: tbis 
corL<strttoiion w protected and shielded from the lilass sslv 
stt:\\o \ hy a huffer byer 2. Tiw ihio fiior tuRsislor is 
itovKred liy an interkyt-r insuiatiog hloi 6, and air ititercoii- 
tsecttOO oiecifode 7& and a pisel electrode lO iire fotmcd oo 
tbe interlayca- bisuJating film 6. Tbt pisei electrode 10 i,s 
olfdrk-idiy Lumiccltid to the draui rcgkio X) oi' the. ttdii iiim 
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J5tv« and w isipsrt>c»!<sd wjtb the i 

liw iosai jtiidtDtJis of ute fouuia, 
wiujii hun S ar 



a fa 

[iic i-jjJ) reaeso fcoro ti 



I Ap fVL 1<)4 

h «■ p f «!. b HI 

1 £ p <! K (i 0 

10 nd bt ta ng H>6 A 

.u, ![i.>iiFt .ht. wi.Mi; c t\>KJft Hit uiaiu;^; ivciun terffliiiSii MOK Iu7 TOr ouiswf. confiecriofis «rft fomieci OB a 

EC hjx p b p Jfl 1) 0 

hA p m c 1(15 

«}f fe mt so Hfieotecf by the eiixtrn: iicfcl ir. Uic giass ^jj^ th* horiwntaS ciriviag cirouit Itto l>y wav of inieruon- 
«t hioire ectiltSx 10 p 

«f ^ X ^ D J, i»9 (I uo n a 

t regKDj f> aiid .lie cimin itgioii » ihe gMie tiniHgc- lin^s we moiiwted to ifac v^rtwaJ driving circuit 1«5 
.ssc(J on liie gaKf cjsorotje Cr is always ai a poicoiw! ihe wjaial lines lie corasctlud ic t!«; bc.riBiolal 

Ob bo gretOlifo Jl tti 

n i910Ax) * h 

J H ^ ft tn I 

f. m m n 
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:fwe Mil, asw! a* we)! a^pi 
can shifKi mc ihin life u 
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sbseJd tJiiij film u 
2 A h arc 



\ n r jub tt 1 h ■xi h kne stHOun 
4. Attun iiloj Kc.iDJtc'od'atlcir tScvicc aotcniifflt; i<.> (.■lain j.. 
wiifififio SJtKl (h;ui aim tMasisxif iia-!; a butiiioi g.itii- snuotiirc 
ciimpnsiii!! a gale eitcLfoas. a L'atc iiisulalini.' iiliri atiiJ a 
pcijvorvsfaJliDO scniicoiiJiwlorUiiQ film supcji!0SL-J la ortkc 
feuoD ibt'. iiouom. 

s. A sfun film ssraicoudtiuair licvjcc atcorcuig cw claim 4. 
w-hetdin said poivcEvstslime stimcoodyctor tiuo tnra has 

tiWtOIiSl If.^Wtl I'KSkiKd duiiCtly jJwvc llic giltO «.j£;i;t)-iKil;., 

hml) «mct.»t!-sUiiD inipuaiy ttsiwsw located wi uiaicr s;ijc of 
saw ciwtiiwl fcuion aoci Jow cwKentratjon unptuilv rcaions 



Jocsted b«.r«'(ien mjo chanocj rtgioo ana saia Ijiuli coiicori- 
1 1K1 fi r I N s id J \v t f-t T r I 11 «v 
rsHiitos ticwE sliKiiJtd tforo sn slwirw tiolij arwio^ in sjtd 
^bti-; .suhiitraie bv said buller lawr. 

6. A ihu! U!m ii5;f«iW!K!uctr>i dcvict- accoulmg to claun 
%!e s i. t ictW ^nb c t os J < o i i cli. 
h\ct im IS suiretposeo wjih saia oufter Uyer and Sht" t.vo 
■5Yiier£'U0i:ii!!v pKH!:ot (toil sbioici sat'J win iiloi traosis'.ci!. 

\it.irlnf"^ ndo^ortciii, ^ i iisE^f) 
whi;f<iia ib«. loial ihitkowis i>f Hi* ojitlitaUv ijupcrpiwett gale 
MMtUiiuw iihu aod Uitaer Javci w ai koH Jfxj Km. 

S. Aifcin /iu)t semi«>n<liictor device accornum lo dajra 7. 

t roll 11 1 ^ Ci il 1 ) I! I ioi 111 

buffer Lhvc-j i? IcjamI 2U0 iim. 

'J \ ( <. n\ ^Kri!\ivt I 1 d 110 

I IS I 1 ) >t s Ulvic A>(. strut! i-mideitp 

of a s'.hcan niu-jdc and a sdjcOD tiatide film. 

1f> A iftjo irtii! wroKiiuttiicfw uc'/uk *c^3(fdinK b) clam 

1. wherej!) a pixel olecimtsc is rofflKS.1 wiinconjd t(? aJ loasi 

A p>ii ot. said IIJ!D klm a- 



